Human breast cancer cells contain elevated levels and activity of the protein kinase, PKR.
PKR is a double-stranded (ds) RNA activated protein kinase whose expression is induced by interferon. Activated PKR phosphorylates its cellular substrate, eIF2, an essential initiation factor of translation. Prior evidence from a murine model system suggested that PKR may act as a tumor suppressor, but the evidence from human tumors is equivocal. To study PKR function in human breast cancer, PKR activity was measured in mammary carcinoma cell lines and nontransformed mammary epithelial cell lines. If PKR functioned as a tumor suppressor in this system, its activity would be higher in nontransformed cells than in carcinoma cells. On the contrary, PKR autophosphorylation and the phosphorylation of its substrate, the alpha-subunit of eIF2, is 7 - 40-fold higher in lysates prepared from breast carcinoma cell lines than in those from nontransformed epithelial cell lines. Correspondingly, a larger proportion of eIF2alpha is present in a phosphorylated state in carcinoma cell lines than in nontransformed cell lines. Protein synthesis is not inhibited by the high eIF2alpha phosphorylation in carcinoma cells, probably because they contain higher levels of eIF2B, the initiation factor that is inhibited by eIF2alpha phosphorylation. The dramatically lower PKR activity in nontransformed cell lines is partially due to lower PKR protein levels (2 - 4-fold) as well as to the presence of a PKR inhibitor. The nontransformed cells contain P58, a known cellular inhibitor of PKR that physically interacts with PKR and may be responsible for the low PKR activity in these cells. Taken together, these observations call into question the role of PKR as a tumor suppressor and suggest a positive regulatory role of PKR in growth control of breast cancer cells.